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(54) SWITCHING REGULATOR CIRCUIT AND INSULATED CONVERTER TRANSFORMER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a regulator circuit 
superior in stabilization characteristics in which simple 
structure of an insulated converter transformer is 
realized. 

SOLUTION: As the insulated converter transformer to 
be installed in a switching regulator circuit as a complex 
resonance type, an EE type core wherein a gap is 
formed in a central magnetic leg, and an integrally 
formed bobbin in which a primary side winding can be 
wound around a central magnetic leg of one E-type core 
side and a secondary side winding can be wound around 
a central magnetic leg of the other E-type core side, are 
installed. In the bobbin, a pair of sub-winding parts is 
formed to the central part and the outside in a 
secondary winding part. Around a pair of the sub-winding 
parts, secondary winding installed corresponding to a 
secondary side DC output voltage which is not used as a 
detected voltage for stabilization control is wound. In 
this case, the secondary winding is divided into two 
parts at a center tap position, thereby obtaining a pair of divided windings which are wound 
around a pair of the sub-winding parts, respectively. As a result, a state of loose coupling 
whose coupling coefficient of (k) is, e.g., 0.7 or smaller can be obtained in spite of simple 
constitution. 
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7>xp i t - a (DmmwmzG-t %> *k ^n^oi> 

[0 0 3 8] ±EI8»3>A-^ h7>XP I T-A<D 
— *«KN10«tft«>«ll»t±. X^'yfV^QlW 

D<7>ia9J«tt«:/hLr5F»3>7*>-9-C i OIEU («JSE 

[0 0 3 9] ffiM^>'*-9 h7>XPI T-Aco-ft 
50 «-e«^ — Jfc««NlUJ:"9BSiBSnfcX#*IE3&<— 
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|a)A>?>, #^35N2B. N3B. N3A. N2At a^fiK* fc© 

A, N4Bt*>t>fig-5. 

[0 0 4 01 £©!§-&. -<X«ttN2t»LT«:, -JX 
ffl'JM?'J#tI 3Vf>*C 2*<M?'J tz&tt $ *i -5 C i 7?, 
— Jfc*»N2© -Hr-vM >r 7 ? >7. L2tz:^fflim 
W^fi 3 V f V -9" C 2 © * i» / ■? •> 9 V X i \Z J; -a T M?"J 

[0 0 4 1 1 BP*i. c©««|g|Efr-eti, — &ffiu:(±*>r 

mmvwm*. h ntz „ r^^s^x. -r * ^ > r a w < 

[0 0 4 21 — ifc#J&N2t;:l4, ^9 — 9»j-T 

^Lt, Z.nh^M9^^— KD01, D02©*7- 

¥»3>T'>-*coi©m« : pi±-<xfflijT- 

•T-S-*#aN2to^LTC±, ^r-T^-KDOl, DO 

2sa'¥?t =i > f > -9- c oi frh m * ±we&3m%>mm 
zti&ztx\ VT-v-y-coiroWi^ttEEt lt. 
— *ffleffiaa*EEE01*<£«3ix*. ftfc, ^©il8K 
m^SEE01t±$iJSPIel»l (cMLT. tfctUSJEt LXft 

[0 0 4 31 C©J#-&©-(X#^N2tct>^r 

N3A, miZBf&LX^*. -t LT, Cft&£lftffiN3 
A. N3B©?y7"!iJ;frU:*tL-C, H;ivf-5> J: 9 tc LT, 
ggiTV KD03, D04&O t ¥?t=J Vf >*C02^?> 

02©ffi}&8U:. — <Xffl'J Etteft tb^J S/i E 0 1 «fc 0 iffiffittt* 

[0 0 4 41 f LTS ^(C, H}^#^N4(Ctil,>Tfc, 
t>j'-?'>7 , fcRtt T - <Xffl"J T - X -5 o * © 

LTfiS&7V;*--KD05. D06£J£6W--5 £ £ fclz, ¥ 

t-e, ¥i#3 Vf»>-9-C03©SJaUC-*ffliBSetB^;WE 
E03£{#3<fc9t;:$n<l>. 

[00451 M0ne i -ctt, A^snfczijxfflittaaai 
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y^mffEOlWU^^Sr^ltbLT, C©U^;U^{t(cJCL; 
r , ®mmi& nc tc ^ £ jSSMjfc-e * « ffilftnra© 

OK;H;)5i;t, I^J»l-7>XPRTm S* 
tt#^NB©^ >9 , 9 9>XLB&5MListi*Zttett 

z>. znizjio, mmmmm(D'(>99 9>xLi&& 
^r-ffM * n £ x v * > r«?Q intztbm gs&|gtg 

M?iJ^iaS& (Nl//Cr) t-<^ffllM5»J^lSll«S (N2 
//C2) ©*«>f >t-/VX«ftL"C, Jfi»3>/< 
— 9 h7>XP I T-A©— <Xffl*^-i^ffltc{£^$n 

<XffliJileStaj^«ffiEOl©u-<;i't°ia$ti-i.ci: 
t*&. Z © J: -9 &»fl?K i o T-^ffl|©ifi8ittB^7«JE 

20 [00461-&LT > iai (C^Ufc*jlJfe©Jf^©ffi^ 

^ h^vxp i T-A^fli^.^n-5©-?***^ ^©^ 

i3W\-?h7>XPIT-A(i, @2©»fffilll(c^ 
»g3VA-n7>XPIT-AO 
ziTtLXli^ mm-f&£olzLX, 2~?<DEft}=tTC 
Rl. CR2©Si^©«B©«l»«:«l5lS**J:9KL 

C©J;TiaTEEf37 (CRl, CR2) *im.-$ 
*IBt=t4, E^37C R l , C R 2 ©#**fflM>a<*hSi 

-5. fcib\ Ei37CRl, CR2tc(±, «?iJ^(J-7i7 

[0047] ^Lx^mmconmxHt, ±i5©«t-9tcu 

TMSn*EEf37 (CRl. CR2) (c^fUT— 
Jfc«««atf-*ffll#*Sr««-r*y!:»(^ H2 (b) 

[0 0 4 81 *h«s©jb«<o— <x/—<x#m#v>2 0 

14> «Atf7*y-^«KS:tt»4i:U, EE^ar©* 

C©— ^/-<X^-IiJ4<t'> 2 0 ©"*>*SI$#U:ti. 1 
-?<0\±®ffi. 2 0c ntfci), C ©ftt^lg 2 0 \z 

x^x^ -KMm&zmm-^-ftM&$e®2 0 a 

2 0 b 

50 /X>-T^«fc-9tCLT, ■tWfc&BlffliCWL'r. ±Ktt«JS 
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2 0 <fc 0 fcffi < m&LZ titz— MWfttmWL 2 0 d . 2 
0 e ZmiZ^OlZLX^Z. i©i#-a-(C(±, v-fitw 
IS 2 0 d#3T4>£SPffl!lK&BU ■*7{±Wm2 Oetf 

T4>*©ttt7)«2 0 c <htt^1£2 0 d £:£>Fyjt;:ti> -fr:/ 
#^SP2 0 f t LTCO^SP^ffM^n^C fcdtt-S. 
I^KKLT, 37ffl^fflrof7 , tKl)«2 0 e llltcfc 

nzztiztzz. 
[0 0 4 91 *LT. ±l3L-7tJ^K?r*-r-5»-^/-^ 

tm^t^xki-^mmmn^t^ti^. *zx^ 

— &#J#ggP2 0 aKttUi, — iK;&iii§Nl£#S-r'5> 
«fcot;:;*ft•5. 

[0 0 5 0] — -&fflJ#^SB2 0 bl^LT#g-r 

#HgPN2B. N3B. N3A. N2Atf> 4 ^cD#^g|5[3 J; 
mizfrlfX, #HgBN4B, N4A(id;i9JfM$nr^^^ 

tf^jzoKLTii^ft-ro*., ±ia##Jgic 
t±. mT<vmW&<»MmZf i fT%.*%l%.tixB®.isii% ') 

N2A=N2B= 2 2 T 
N3A=N3B= 3 T 
N4A=N4B=6T 

[0 0 5 1 ] *LX^ 01 IC^-TIelS&co^-a-. -<WIJH 

$iftfi&jiE02izmmLxmi t>tizmmm±, 

HN21-J30T, -tr > 9 — 9 v -fZftmz Lfc— *ftf># 
SHSPN3B(3T) ^N3A(3T) ri^uSc* 6 T0>*K»i: 

3StH^«il±E03t^)SL-r|5^f>n^Ot±. H 1 IZtfT 
£*>izlx^ -&S5&N2<h(±&iLLT#g$ft-i>H& 

-TZttfot L/=-*f©#iSffi|SN4B ( 6 T) -N4A ( 6 
T) ©fH 2 Tro#3SSP*>£fr£<k^x.&„ 
[0 0 5 2] -&ffl#3£S$2 ObCWLtrft 

^fflH(-ff^$n^-9-/#^gP2 0 f KttL-T. #HSPN 
3A (3T) #^SPN4A ( 6 T) £ <fc o IZ 

§£SB2 0gK«Lt> #*£SBN3B ( 3 T) t. 
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4B (6T) ■9-7 , #8E»2 0 f . 

2 OgKttLTtt. *«»N3*:^S#Lfc*i*ISN3 

a, mvk j tti?ti&&.-tzt&iz^ |B|U<> H&#iiS 

[0 0 5 3] *Lt, JiiaroiOt-LT^ePNSSt/ 
H?fc*RN4«:*SEUfctkt±> -&#ifcgN2©£S*#ii>ISP 
N2A. N2B^r-<Xffl^gP2 0 bt^LT#^LT^< 
J: $ US ft*. &*>\ #^SPN2A. N2Bt4> *tl*tl2 
10 2T-e*5*?>, Cu-eti, lt4 4T (2 2T+2 2 
T) Z>Z.t.\zt&&. 

[0 0 5 4 ] Z<D£ol,zLX-<!K.m&M&&£.£tiZ>Z 
tlz£-,XI,±, 3T<P&m<D-9-?m&»2 0 f tc#g£ 
n-5#«SSPN3AStJ f #*»aPN4A(±x * ©#g<4§#-& 
#a&Nit;:;fi<« £ N 1 1 m&Siz <t o r 

h'JV^tiifcKft*. £ftlC*fLT. 37^18) 
©■9-/#SS»2 0 gtc#^$n-S.#^N3BSt>'#^gP 
N4Bt±. ~ifc*«N2C*stt*#l*aJN2A. N2B.hffi*£ 

20 sPN3i:. =&^N4ti*ft-eft=s?#£*u mftzn 

[0 0 5 5] £.©<£ /i«WBI©»6^tt«3Wi 6ft* - 

tx, ^mmmmtLxit^ 5t-r. — ^#^Nii:- 

<Xffl#^ t <oT$<F>tfe'£Wte.tiK & *)mm^>tt±Z> box 
$ftr^*,, 

[0 0 5 6] -ErLT. ^OJco^a^W^Ji^tf-C^ 

30 (±, -iXffl'Jt, Zl^fa««#^g|5N3A. N3BSO f H<X#^ 
N4t--?^rro t-7 vxjg-^«r. J; 9/h$ftfc«>fc-f s 

Ctd^RllBt**. ift(CJ:-5-C. #^§PN3A, N3BS. 
l>*H<X#^N4(^t#'=>ft*SS«/±l-'<;H±. ^ffiM 
«Dlc# o -<^ffl9 i: -i^ffl co^mm -f v tr— ^ > x 

CcD*gm> Sil«g|5N3A. N3B. Rt) f H<X#HN4tctf 6 
ft-f>3£§mJI£5ri: UT*fiE$ft*— ^fflflifiSiitiS^mffi 
E02, E03t±. »J»@S&1 IZ^^^WmiZ^LX^ 

40 [0 0 5 71 #^SPN3lc-P^Tl^tf> 

-^•y7'^^i:bTJgfi£$ft*#^a5N3A. N3B*^ 
t ft ■Pft-JJcfflMftK, -<XfflH# t L fctt^ t ft * 
fctotc, #^SPN3A. N3B<D#^lc*L;-5.Ke«JEU^ 
;i/ro*fi^fil©tdf ■S.o^^P^J^ft*.! tt-ft*,. cftl- 
.fcoTli, -<XfflW8Stil*«ffiE02. E03cDb-<;^J: 
Oi^i— -fk^ft-sc: tt3ft*we. i^SWt-> 

[0 0 5 81 ^Hiferoff^^fc^^-^ffliBgit 
tB^Sffi E02. E03(D^S'ft^tt ( U— > a 
50 tt) K-P^TroUgfcSSSfc, 03KSt. ft*>% 5tS© 
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14, W*.ti2*A*«EVAO 9 0 V~ 1 2 0 VcoXJj 

mammx, — &«iBietiia we e oi <onfmtft 

11=1. 0-0. 5 A, -<WM8tHJ;fcWEE02©fi 
ftW$ 11=1. 0 ~ 0 A, -JMHB«Htfj«EE03«} 
)(ffWXl3-l. 0~0Afcft4ftffi3E»l6H©*# 
CDTT-, 1 3 5 VteiOSttKUc— Sitt*J:-5U:£S 

[0 0 5 9] B3i:ii^ 9cf. =&Mm.mtfl9&. 
E02SrBT^*t, ~<XffliJitBittb*«JEE01. E02. E 
03©«-ft?t«S8S I 0. II. I2(cot>r. [I 0=1 A. 

11=0, I 2= 1 A] £ft**fiMS±, 3cS£A;ftW±VA 
C= 9 0 V~ 1 2 0 V^KHcStLT, 1 4 VT-lJlf 
*tJ3$tt-c^.5££##^<5. S/c, ft^gS [10= 
0. 5 A, I 1=1 A. I2=0]£tt**#-et±, 
A#W±VAC»9 0V~1 2 0 V©Ifti:^Lt, 13 

5fc KB 6 £ jj« LtztfrSt tiMttilt, * (Dm £ tt ct 9 /J % 
S<4i>m. CO^l, -<Xffflilgttti*mJEE02 
(1, 13. 5 VttjfifciWjteA 1 • 4 VO^fttgi&o 

«J$nri^^^lc. -t©X»B«>4>'Dttt»l 3. 

[ 0 0 6 0] ifc, ~{>:ffljil8£!±S^ffiJEE03fcoi>T 
t±, AErW3K [ 10= 1 A. I 1=1 A, I2=0]£ft-S 
3=ftT-(i, 2SKA*WEVAC= 9 0 V~ 1 2 0 V©f|i 
icfcfLT, 2 6 Vtt&frZ 2 7 V#Slt±#L, &ff 
SSS[I0=0. 5 A. 11=0, I 2= 1 A] i^-S^ 
2 5.5 VttftfrZ 2 4 V#ifi©«HTMETLr 

ij$2 5V£4"'iMl£ UTA2. 9Vg«Olilit*o 

[0 0 6 1 ] C©J:TiaT, -iWB'Mtfitii^WIEO 
2, E03wai6*I*WJ$n-i.ci:(cJ;-pT > mt*, 
=&flliSSfttitf;WEE02©&giC** LT 1 2 VUJ*©-> 

VAC= 12 0V, mitSffi I 1= I 2= I 3= 0 A©jfc# 
IT, «*SI*tt«l. 5W<£«sn«CttcO:*. C 
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VAC= 1 2 0-e^ttSZJ^O U^;i-t^-5=(;-9^ttMBf 
tc fc « ft A«^)EEfS i> {ST-T § £ i: t U * <o X-. * 

-m-m^t&zmf&irz&shtLxi^ crn^r-j; 

[0 0 6 2] fLT, 0 2(wfxU:ffiS3>A-^ h7 
>XP I T-AO«ifC*ntf. #^^WSBSt LX 
li, 2"5iOEf37CRl, 2 £, — <X§m^Z 0 a 

io t-dmmm&z o t>, s«.(cn-9-/««»2 o f , 2 

0 g fltffcSttfc l oc- &/-<fc#giJ;tftf> 2 0 
£3*1-5. f LT, — &/-&#SiJ*'k*> 2 OKttL 

Lfc±-p, ao?)g37CR l 0 . CR l Oiti Offl 

fc««3W<— * h7VXP IT-Alt 5fetC0 5^ 

fctticJfinurt: OJlJtft-f * c t im< > (iisctiir* 

20 t'HQX^ZttteZo 

[0 0 6 3] iOJ:-5(c*3life©^«-Ct±, — ?MHitSS 
Hi#WEE02. E03te-^vC©U'«;uX»«*«HML,T 

[0 0 6 4 ] I2i:7nlfcii3>A-?|-7> 
XP I T-Affliiltli, <mblz.7HLtzffi&=i>/<— 9 
h7>XP I T©iaiS4 9, #^aPN3A, N3Bi, 
=*#*N4©*lll{fl«a\ *"T**»2 Of. 2 0 g 

30 t^oit&mm^mi&xfflg.ztxzzti.ztiz. ztnz 

J:oT«, #^SPN3St>'H^#ISN40^#Sl±^7ctc 
*fiK$tl^-<X#Jil^im73m/±E02. E03Ob^^cD{f 

7>XP I TSrSS-r-5i##(ct, Wi>««tt«:#^.* 

[0 0 6 51 *HSfe^ffi.lwtJ^r(±, — <Xffld(- 

^ L- r S ©>5t 1= J: * rtffi =1 > / ^ * ffi A. tzffidXDTX- 

#S3 7*Mt4. ^LT. Z<7)±Lm}=>TlzttLX 

mz, mm&mtmmmm<o&i5ft<offli&w®v>iz3zm 
ci:K»*»NB©<srn*'— 4*roeB»c>9 

50 £-C£tMZRg^ffi»M«Ka«2*©«WK*fLT 
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=¥- £ * — > * 7 -f * «> 0> ft ^|a] <D«8SL U ^ ;u l±*f #D L 
fl5T*^IB4>S<tt , 3x JW^VJ^KF^WaSUfc* 

[0 0 6 61 

B^7£. — » © E f 3 Till©* *iffl»^ 

3 £ * «fc o f*fiM2 ftfc 
is t* * **ffll £ ttffll M L tt0>9J#«ffi#Jg« S ft 

— »«)BI#3SSS^*f LT^n-ftifgf * <fc o 2 ft 
[0 0 6 7] £©J:dtt«f&^fc*Ui* I683V^-? 
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k^ttttt*. ft^f^LT^$ft*@g&a5p a o 

To/J^tefift&tfffi^x Mb*<BI5>*i* 
[0 0 6 8] £fc> *»^(^J:*ie»3 bv> 

[0 i ] *5l0B^HSte^JKSi^ itox^ •y^>y«« 

[0 2] *H*fe^>?g^i: LT0}j^3>^-? h^VX 
[0 3] 4sM©*«©«^»^*» % ^*S«E»J»W 

[0 4 ] $ttf a* kLT©^'yf> irnmMt&<o9u& 

20 WISr^-rialKia-e**. 

[0 5 ] 9tft&ffi(D7s-( =9- > trnmmmzffix. 

[W^o^] 

1 Q 1 X >T -y ^ > r^T. C r 
l^tir/fyt, DD jr^vr^-f *-h\ C2 

n7>X, PRT aS3SM»h^VX. Nl -Jfc 
30 «HU N2 2 0 — Jfc/-»c»«#tf>. 

2 0 a — &ffliJ#«SP. 2 0b —Jfcffl*S». 2 0 c 
fKUffiu 20d, 2 0 e fyft^Ofi, 2 0 f . 2 0 

g CR1, CR2 
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